
US 20050242081A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0242081 A1 

Howick (43) Pub. Date: Nov. 3, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

HEATER FOR AN AUTOMOTIVE VEHICLE 
AND METHOD OF FORMING SAME 

Inventor: Shaun Howick, Windsor (CA) 

Correspondence Address: 
DOBRUSIN & THENNISCH PC 
29 W LAWRENCE ST 
SUITE 210 
PONTIAC, MI 48342 (US) 

Assignee: W.E.T. Automotive Systems AG 

Appl. No.: 11/085,644 

Filed: Mar. 21, 2005 

Related US. Application Data 

(60) Provisional application No. 60/555,144, ?led on Mar. 
22, 2004. 

Publication Classi?cation 

(51) Int. Cl.7 ..................................................... .. H05B 1/00 

(52) US. Cl. ............................................................ .. 219/529 

(57) ABSTRACT 

There is disclosed a heater for an automotive vehicle or other 
article of manufacture. The heater typically includes a ?rst 
conductive medium and a second conductive medium dis 
posed upon a carrier. In a preferred embodiment, the ?rst 
conductive medium includes a ?rst section and a second 
section that are electrically connected by a second conduc 
tive medium. The second conductive medium preferably 
exhibits a positive thermal coef?cient. 
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HEATER FOR AN AUTOMOTIVE VEHICLE AND 
METHOD OF FORMING SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to heaters 
and more particularly to heaters for use in seats, mirrors, 
handles or other locations of automotive vehicles, transpor 
tation vehicles or other articles of manufacture. 

BACKGROUND OF THE INVENTION 

[0002] For many years, industry has been concerned With 
designing improved heaters for articles of manufacture such 
as seats, mirrors or handles of furniture, automotive vehicles 
or other transportation vehicles. Examples of such heaters 
are disclosed in US. Pat. Nos. 6,084,217, 5,451,747, 5,045, 
673, 4,931,627 and 4,857,711 all of Which are expressly 
incorporated herein by reference for all purposes. 

[0003] Many of these prior heater designs suffer from one 
or more drawbacks. As one example, many prior heater 
designs Were not con?gured to accommodate systems such 
as ventilators, Which may also be integrated into an article 
of manufacture such as a seat of an automotive vehicle. As 
another example, many prior heater designs employed rela 
tively high cost raW materials, high cost manufacturing 
processes or the like, Which caused the heaters to become 
relatively expensive. 

[0004] The present invention therefore provides a heater 
that addresses one or more of the aforementioned draWbacks 
or addresses other draWbacks that Will become more appar 
ent from a reading of the folloWing description. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, the present invention provides a 
heater or heater assembly that includes one or more con 

ductive mediums disposed upon a ?exible carrier. 

[0006] According to one embodiment, the heater includes 
a ?rst conductive medium disposed upon the carrier and the 
?rst conductive medium includes a negative section having 
a plurality of ?rst extensions and a positive section having 
a plurality of second extensions. A second conductive 
medium electrically connects the positive section With the 
negative section and a plurality of openings extend through 
the heater. 

[0007] According to another embodiment, the heater 
assembly includes a control element or control heater and a 
main heater disposed upon the ?exible carrier. The control 
element typically includes a ?rst conductive medium formed 
of a PTC material While the main heater includes a ?rst 
conductive medium formed of an NTC or CTC material. 
Preferably, electrical current ?oWs through the control ele 
ment to and through the main heater such that the control 
element controls the amount of electrical current ?oWing 
through the main heater. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The features and inventive aspects of the present 
invention Will become more apparent upon reading the 
folloWing detailed description, claims and draWings, of 
Which the folloWing is a brief description: 
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[0009] FIG. 1 is a top vieW of an exemplary partially 
formed heater in accordance With an exemplary aspect of the 
present invention; 

[0010] FIG. 2 is a top vieW of the exemplary heater in 
FIG. 1 after further formation of the heater in accordance 
With an exemplary aspect of the present invention; 

[0011] FIG. 2A is a top vieW of an exemplary alternative 
electrical connection suitable for a heater of the present 
invention. 

[0012] FIG. 3 is a bloWn up side cross-sectional vieW of 
the exemplary heater of FIGS. 1 and 2 With additional 
exemplary components in accordance With an exemplary 
aspect of the present invention; 

[0013] FIG. 4 is a partially cut aWay perspective vieW of 
a seat of an automotive vehicle formed in accordance With 
an exemplary aspect of the present invention; 

[0014] FIG. 5 is a top vieW of a portion of a seat of an 
automotive vehicle formed in accordance With an exemplary 
aspect of the present invention; 

[0015] FIG. 6 is a top vieW of an exemplary heater for an 
automotive mirror in accordance With an exemplary aspect 
of the present invention; and 

[0016] FIG. 7 is a cross-sectional vieW of a mirror assem 
bly in accordance With an exemplary aspect of the present 
invention. 

[0017] FIG. 8 is a top vieW of at least a portion of yet 
another exemplary heater in accordance With an aspect of 
the invention. 

[0018] FIG. 9 is a top vieW of an alternative embodiment 
of the exemplary heater of FIG. 8. 

[0019] FIG. 10 is a top vieW of at least a portion of yet 
another exemplary heater in accordance With as aspect of the 
invention. 

[0020] FIG. 11 is a sectional vieW of an exemplary sensor 
pad integrated With a heater of the present invention. 

[0021] FIG. 11A is a sectional vieW of another exemplary 
second pad integrated With a heater of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] The present invention is predicated upon providing 
an improved heater suitable for integration into a variety of 
articles of manufacture. For example, the heater may be 
integrated into or attached to carriers (e.g., members, struc 
tures, panels, ?oors, Walls or the like) of various articles of 
manufacture such as buildings, furniture, transportation 
vehicles (e.g., boats, trains, airplanes, busses) or the like. 
Alternatively, the heater may be integrated into or attached 
to various components of transportation vehicles such as 
seats, mirrors or mirror assemblies (e.g. rearvieW mirrors, 
side vieW mirrors or the like), gear shifters, panels, foot 
Wells, ?oor mats, cargo or bed liners, WindoWs or other 
components. The heater is particularly suitable for integra 
tion into a seat of an automotive vehicle. More particularly, 
the heater is suitable of integration With the seat portion, 
back portion, head rest portion, or a combination thereof of 
a vehicle seat. 
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[0023] In another automotive application, the present 
invention may be used in a steering assembly. As such, the 
heater may be placed on or integrated With various regions 
of a steering Wheel including the hub, Wheel, spokes, turn 
signal or shifter of the steering Wheel assembly. Likewise, 
the heater of the present invention may be located anyWhere 
throughout the vehicle, and most advantageously, With com 
ponents that generally come in contact With an occupant of 
the vehicle including arm rest, rear vieW mirrors, user 
control interfaces and otherWise. 

[0024] Outside of the automotive application, it is fore 
seeable that the present invention may be incorporated into 
other applications including Bed mattresses, Wheel chairs, 
articles of clothing, or any other object that may come into 
contact With a person. 

[0025] Furthermore, the present invention may be used 
outside of personal comfort applications including: infrared 
sensing technology, heating electrical or mechanical com 
ponents or even heating a ?uid through a submersion of the 
heater or an application to the outer Walls of a container. 
Also, the heater may include or be integrated With: an 
antenna for reception or transmission of radio frequencies; a 
sensor such as a seat occupant sensor (eg for use With an 

airbag or otherWise), or a sensor for children car seats; a 
Warning device for signaling an alarm When a temperature 
(internal or otherWise) of the vehicle is undesirably high or 
loW; combinations thereof or the like. In some or all of the 
previous applications, the heater may be con?gured With a 
pressure sensor to determine the presence of an applied force 
acting on the heater or the sensor. 

[0026] The heater of the present invention may exhibit one 
or more advantages as compared to previous heaters. As one 
example, the heater may control its heat output Without 
employing components such as a controller, a thermostat, a 
temperature sensor, combinations thereof or the like. Of 
course, it is contemplated that these components may be 
included With the heater to assist in controlling or regulating 
the amount of heat output by the heater. As another advan 
tage, the geometry, siZing, materials and con?guration of the 
heater and its components can assist in forming a more 
effective heating system Within a vehicle seat or other article 
of manufacture. As an example, a preferred heater may be 
formed of materials that add ?exibility to the heater for 
assisting in minimiZing noise that might otherWise be pro 
duced by the heater. As another example, a preferred heater 
may include one or more contours, openings or cavities for 
aiding the bending of the heater thereby alloWing the heater 
to conform to contours of an article of manufacture particu 
larly for assisting in attaching the heater to the article. 

[0027] In one or more alternate embodiments, the heater of 
the present invention may also be adapted to selectively 
activate one or more regions of the heater to provide 
selective heating, to manipulate the heat output generated by 
the heater or both. In the one or more alternate embodiments, 
a user can preferably control one or both of the location and 
intensity of heat provided by the heater of the present 
invention. 

[0028] Generally, the heater of the present invention Will 
include one or a combination of the folloWing components: 

[0029] 1) a carrier that is preferably con?gured as a 
?exible panel; 
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[0030] 2) a ?rst conductive medium disposed upon 
the carrier, the ?rst conductive medium preferably 
including a ?rst section and a second section Wherein 
each section preferably includes a base portion and a 
plurality of extensions extending from the base por 
tion; 

[0031] 3) a second conductive medium for intercon 
necting the ?rst section to the second section, the 
second conductive medium preferably including a 
plurality of resistive strips, Which preferably inter 
connect the plurality of extensions of the ?rst section 
to the plurality of extensions of the second section 
Wherein the second conductive medium preferably 
exhibits positive thermal coef?cient characteristics. 

[0032] Optionally, the ?rst conductive medium can 
include a third section for assisting the heater in providing 
multiple heat output levels or for alloWing selective heating 
of different locations of the heater. 

[0033] Referring to FIGS. 1, 2 and 3, there is illustrated 
the formation of an exemplary heater 10 in accordance With 
the present invention. The heater 10 includes a ?rst conduc 
tive medium 12 and a second conductive medium 14 dis 
posed upon a carrier 18. Generally, the heater 10 is con?g 
ured as a ?exible panel (i.e., With opposing surfaces and a 
thickness therebetWeen) although other shapes or con?gu 
rations may be employed as Well. 

[0034] For example, While in one embodiment the carrier 
18 may be ?exible, it is foreseeable that the carrier may 
alternatively be rigid or semi-rigid or non existent altogether 
(discussed in greater detail beloW). Regardless of the rigidity 
characteristics of the carrier 18, the carrier may be formed 
in numerous shapes and con?guration as desired depending 
on the application (eg seat, seat back, head rest, mirror, 
steering Wheel, or any other article that may be heated to 
enhance the environment for a user). Moreover, the carrier 
may include contours for assisting in stress relief particu 
larly When the heater may be subject to stresses from 
pressure, movement or otherWise. 

[0035] The carrier 18, as illustrated, is con?gured as panel 
With opposing surfaces 26, 28. As seen in the particular 
embodiment of FIGS. 1, 2 and 5, the carrier 18 is substan 
tially elongated and generally rectangular and more prefer 
ably is hourglass shaped. As shoWn, the carrier 18 has a 
length (L) and a Width and includes an outer peripheral 
edge 22 extending substantially continuously about the 
carrier 18 substantially de?ning the shape of the carrier 18. 
The peripheral edge 22 is shoWn to include a ?rst lengthWise 
edge 32 opposing a second lengthWise edge 34. 

[0036] In the particular embodiment illustrated, the ?rst 
lengthWise edge 32 and the second lengthWise edge 34 have 
cutouts for helping to form the hourglass shape. For 
example, the lengthWise edges 32, 34 respectively de?ne a 
?rst indentation 38 and a second indentation 40, Which 
respectively de?ne a ?rst concavity 44 and a second con 
cavity 46. The ?rst indentation 38 generally opposes and is 
substantially a mirror image of the second indentation 40. 
Both indentations 38, 40 may include one or a plurality of 
contours 48, 50, 52 at least partially de?ning the cavities 44, 
46. In the particular embodiment illustrated, both indenta 
tions 38, 40 include tWo pair of opposing convex contours 
48, one pair of opposing concave contours 50 and one 
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central concave contour 52. The carrier 18 may also include 
an opening 58 located betWeen the ?rst and second inden 
tations 38, 40 and Which is generally rectangular. 

[0037] The heater, carrier or both may be shaped as 
desired and such shape may depend upon the application of 
the heater. Thus, the carrier or heater shape should not limit 
the present invention unless otherWise stated. As examples, 
the heater, carrier or both may include con?gurations that are 
circular, oval, elliptical, square, rectangular, geometric, non 
geometric, symmetric, or asymmetric, or combinations 
thereof or the like. Furthermore, the heater, the carrier or 
both may be preformed (eg as planar or contoured) to 
correspond to an article such as a steering Wheel or other 
article. Alternatively, the heater, the carrier or both may be 
?exible to alloW of such correspondence. 

[0038] In a preferred embodiment of the present invention, 
the carrier may be attached to one or more components of an 
article of manufacture (eg a seat, a mirror or the like). 
Alternatively, a ?rst carrier may provide a release surface, 
Which alloWs the ?rst and second conductive medium to be 
transferred to one or more components of the article such 
that the one or more components become the carrier. This 
may be achieved according to various techniques such as 
appliques, dissolvable substrates, removable substrates, or 
the like. Alternatively, the ?rst and second conductive 
medium may be placed on one or more of the components 
of the article itself through printing, spraying, rolling, dab 
bing, brushing, pouring, or the like, again such that the one 
or more components become the carrier of the heater. 

[0039] It is contemplated that the carrier 18 may be 
conductive, nonconductive, or partially conductive. This 
includes electric conductivity, thermal conductivity and dif 
fusion. Also, for attachment purposes, the carrier may be 
con?gured to hold and maintain a static charge thereby 
alloWing the carrier to attach itself to a component of an 
article (eg a mirror assembly, a seat or the like), With or 
Without the use of adhesion or fastening techniques. 

[0040] Alternatively, or in combination With the above, the 
carrier may further include one or more adhesive materials 
or layers for attaching the carrier to a component. The 
adhesive material may be applied to the carrier or, the carrier 
itself may comprise of adhesive material or have adhesive 
characteristics. The adhesive may be applied using such 
techniques as printing, spraying, rolling, dabbing, brushing, 
pouring or otherWise placed on one or both sides of the 
carrier. 

[0041] The carrier 18 may be formed from various mate 
rials including polymeric materials such as plastics, elas 
tomers, thermoplastics, composites or the like. The carrier 
18 may also be formed of Woven or non-Woven fabric 

materials, paper materials, impregnated ?bers, ?brous mate 
rials or the like. The carrier 18 preferably has a thickness 
betWeen about 1 micron or less and 1 centimeter or greater, 
more preferably betWeen about 10 microns and 1 millimeter, 
still more preferably betWeen about 50 microns and about 
200 microns. 

[0042] One preferred material for the carrier is a polyester 
?lm that is commercially available under the tradename 
MELINEX®, designation number ST505, from the DuPont 
Company. Another preferred material for the carrier is a 
spunbound Ole?n that is commercially available under the 
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tradename TYVEK® also from the DuPont Company. Still 
another preferred material for the carrier is a polyester ?lm 
that is commercially available under the tradename 
CETUS®, designation number CP2101, from the Cetus 
Company. Yet another preferred material for the carrier is a 
nylon polyester or polyether imide that is commercially 
available under the tradename ULTEM®, designation num 
ber 1000 or otherWise, from the General Electric Corpora 
tion. 

[0043] Of course, other types of base substrate material are 
available for the carrier such as ceramic, glass, polymeric 
material (eg plastic, elastomers, thermoplastic, thermoset, 
or the like), polyesters, polyethylene, Mylar, Woven material 
(eg nylon or cloth), or otherWise. 

[0044] Preferred carriers have advantageous properties 
such as strength, ?exibility, rigidity, elasticity, dielectric 
properties, ?exibility, a combination thereof or the like 
depending upon their application. Carriers may also be 
transparent, opaque, re?ective or the like. Preferably, carri 
ers are temperature resistant (e.g. up to 80° C. or more). 
Furthermore, carriers may exhibit relatively high acceptance 
to screen printing materials (eg polymers). 

[0045] In preferred embodiments, particularly for seating 
applications, but for other applications as Well, materials 
used for the carrier of the present invention exhibit an 
elongation at failure of as much or greater than 15%, more 
preferably greater that 35%, even more preferably greater 
than 50% and still more preferably greater than 70%. Also 
in preferred embodiments, the material used for the carrier 
of the present invention exhibit a dielectric constant of up to 
or greater than 0.5, more preferably greater than 1.0 and 
even more preferably greater than 2.0. 

[0046] The ?rst conductive medium 12 may be disposed 
upon the carrier 18 in a variety of con?gurations (e.g., in 
spaced parallel lines, Zig-Zags, serpentine, opposing inter 
digitated lines, etc.). Typically, the ?rst conductive medium 
12 is divided into a ?rst or negative section 70 and a second 
or positive section 72 that are spaced apart from each other 
upon the carrier 18. Preferably, the negative section 70 does 
not directly electrically connect With the positive section 72. 
As used herein the terms “positive” and “negative” are only 
used because one of the sections 70, 72 Will be electrically 
connected to a positive terminal of a poWer source While the 
other is electrically connected to a negative terminal as is 
further described beloW. It shall be understood that the 
sections 70, 72 may be interchanged or sWitched. Preferably, 
each of the sections 70, 72 respectively includes a base 
portion 74, 76 and a plurality of extensions 80, 82 extending 
outWardly from the base portions 74, 76. As shoWn, the 
plurality of extensions 80 of one section 70 are spaced apart 
from the plurality of extensions 82 of the other section 72. 
Moreover, the plurality of extensions 80 of the negative 
section 70 are spaced apart from each other and the plurality 
of extensions 82 of the positive section 72 are also spaced 
apart from each other. 

[0047] In the particular embodiment illustrated, the base 
portion 74 of the negative section 70 extends along substan 
tially the entire ?rst lengthWise edge 32 of the carrier 18 
While the base portion 76 of the positive section 72 extends 
along substantially the entire second lengthWise edge 34 of 
the carrier 34. As such both base portions 74, 76 include the 
same indentations 38, 40, cavities 44, 46 and contours 48, 
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50, 52 as the lengthwise edges 32, 34 of the carrier 18. The 
base portions 74, 76 also include an opening 88 extending 
doWn the center of the base portions 74, 76 adjacent the 
indentations 38, 40, cavities 44, 46 and contours 48, 50, 52. 

[0048] The extensions 80, 82 are illustrated as elongated 
?ngers that extend from one of the base portions 74, 76 
toWard the other of the base portions 74, 76 Without actually 
contacting the other of the base portions 74, 76. As shoWn, 
particularly in FIG. 1, Wherein only the ?rst conductive 
medium 12 is disposed upon the carrier, the extensions 80 of 
the negative section 70 are interdigitated or intermittent With 
respect to the extensions 82 of the positive section 72 
thereby forming gaps 90 betWeen the extensions 80, 82. 

[0049] The ?rst conductive medium 12 may be formed of 
a variety of materials such as metals, conductive plastics, 
combinations thereof or the like. While it is contemplated 
that the ?rst and second sections 70, 72 of the ?rst conduc 
tive medium 12 may be formed of different materials, it is 
preferred that they be formed of one material. In a preferred 
embodiment, the ?rst conductive medium 12 is formed of a 
polymeric material, Which may be printed (e.g., screen 
printed) upon the carrier 18. 

[0050] As an exemplary embodiment, the material for the 
?rst conductive medium 12 is a polymeric material such as 
a polymer thick ?lm composition sold under the tradename 
POLYMER SILVER CONDUCTOR 5025, commercially 
available from DuPont, 1007 Market Street, Wilmington, 
Del. 19898. In such an embodiment, the ?rst conductive 
medium 12 is typically screen printed upon the carrier 18 
such that the medium 12 has a thickness of about 2 microme 
ters to about 4 millimeters, more preferably about 6 
micrometers to about 1 millimeter and even more preferably 
about 12 to about 15 micrometers. Once printed, the con 
ductive medium 12 is typically exposed to heat for curing. 
For example the carrier 18 and medium 12 may be placed 
Within a box oven and the medium 12 cured for about 1 to 
about 10 minutes at a temperature betWeen about 80° C. and 
about 180° C., more preferably for about 3 to about 8 
minutes at a temperature betWeen about 100° C. and about 
140° C., still more preferably about 5 to about 6 minutes at 
a temperature of about 115° C. to about 125° C. As an 
alternative example, for a reel-to-reel screen printer, the 
carrier 18 and medium 12 may be exposed to temperatures 
of about 100° C. to about 200° C. for about 20 seconds to 
about 3 minutes, more preferably temperatures of about 
120° C. to about 160° for about 40 seconds to about 2 
minutes, still more preferably a temperature of about 140° C. 
for about one minute for curing the medium 12. 

[0051] While, one or more con?gurations for the base 
portions have been discussed, it is contemplated that the 
base portions of the present invention may be arranged in 
numerous alternative con?gurations as Well. As such, the 
base portions may be on opposite, adjacent or same sides of 
a carrier or may partially or completely overlapping having 
an interposed insulating material. The shape of the base 
portions may be geometric or non-geometric. Similarly, the 
base portion may be symmetrical or asymmetrical in shape. 
Some possible base portion shapes include: shapes having 
one or more arcuate boarders (e.g. round, circular, elliptical, 
oval, helical, combinations thereof or the like), shapes 
having one or more linear boarders (e.g. rectangular, square, 
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equilateral or the like). It is also contemplated that the base 
portions may include a variety of both arcuate and linear 
borders. 

[0052] In other embodiments, one base portion may be 
partially or fully enclosed Within the other base portion. As 
an example, a ?rst U-shaped base portion could partially 
surround a second corresponding U-shaped base portion 
With interdigitated or otherWise con?gured extensions 
extending from the base portions. As another example, a ?rst 
base portion may be shaped in an enclosed con?guration 
(eg as a circle, square, rectangle or the like) such that the 
second base (Which may be of corresponding or non 
corresponding shape) portion is substantially enclosed 
Within the ?rst base portion. In either example, the heater 
may include extensions in any con?guration described 
herein. 

[0053] While only tWo base portions are shoWn, it is 
foreseeable that additional base portions may be used. Also, 
the number of electrically positive base portions may or may 
not be equal to that of the electrically negative base portions. 

[0054] Accordingly, as With the base portions, the exten 
sions can be arranged in different patterns With respect to the 
base portions and each other. Some possible patterns include 
interdigitated serpentine, straight, curved, spiral, rectangu 
lar, ZigZag, or otherWise. In the embodiment shoWn in FIG. 
2, each ?rst extension from the ?rst base portion is separated 
from the next closest ?rst extension by no more than one 
second extension from the second base portions. However, 
it is contemplated that a ?rst extension from the ?rst base 
portion may be separated from the next closest ?rst exten 
sion by tWo or more second extensions from the second base 
portion. In such an embodiment, it is preferably although not 
required that the second conductive medium interconnects 
only ?rst extensions from the ?rst base portion With second 
extensions from the second base portion. 

[0055] Additionally, it is contemplated that tWo sections of 
the ?rst conductive medium may form an overlapping 
relationship in order to create a more desirable circuit for 
selective heat generation of the heater. For example, a ?rst 
section of the ?rst conductive medium may be con?gured in 
an overlapping relationship With a second section. In such an 
instance, an insulating or nonconducting material typically 
interposes the ?rst and second sections, to prevent currents 
from traveling directly from one section to another section 
Without passing through the second conductive medium. Of 
course, direct passage of current betWeen sections may be 
desirable in some instances (e.g. such that current only 
passes through a portion of the second conductive medium). 
HoWever, the ?rst and second sections may alternatively be 
interposed by the second conductive medium, or otherWise 
to provide a heating circuit. For example, a second conduc 
tive medium may be sandWiched betWeen a portion of the 
?rst and second section. As such, When a current travels 
from the ?rst and second section, it is possible for the second 
conductive to generate heat therebetWeen. 

[0056] This overlapping relationship of the different sec 
tions of the ?rst conductive medium provides the ability to 
form more intricate circuit designs. One advantage of having 
more intricate circuits is the ability to generate multiple heat 
outputs from a single heating unit. Another advantage is the 
ability to provide a heating unit having more then one 
heating regions that are selectively activated. 
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[0057] In any of the possible base portion con?gurations, 
the Width and thickness of the portion may be consistent 
throughout, variable, or progressively narroWing or expand 
ing. Likewise, the Width and thickness of an extension from 
the ?rst or second base portions may be consistent, variable, 
or progressively narroWing or expanding. Furthermore, the 
thickness, length and Width of the ?rst and second exten 
sions may vary throughout the heater. Moreover, the exten 
sions may be parallel, skeW, nonparallel or the like relative 
to each other, the base portions, the extensions from the 
other base portion or relative to the second conductive 
medium. 

[0058] As With the base portions, the extensions from 
either of the base portions may overlap each other Wherein 
nonconductive medium is placed betWeen the overlapped 
regions. 
[0059] The material of the base portion and the extensions 
may be the same or different material depending on the 
application. Moreover, the extensions may be intercon 
nected by the second conductive medium such that the base 
portions are connected. 

[0060] Alternatively, it is contemplated that there are no 
extensions and the base portions are in direct contact With a 
conductive medium. Examples of this con?guration includes 
the overlapping of the base portions having an interposed 
conductive medium. In another example, the base portions 
may be con?gured adjacently, or otherWise, having a con 
ductive material interposed. In the above examples, the 
application of more than tWo base portions may be desired. 

[0061] Referring to FIGS. 2 and 3, the second conductive 
medium 14 may be disposed upon the carrier 18 in a variety 
of con?gurations. The second conductive medium 14 may 
be continuous, intermittent, planar, geometric, contoured, 
combinations thereof or the like. Preferably, the second 
conductive medium 14 electrically connects the positive 
section 72 of the ?rst conductive medium 12 With the 
negative section 70 of the ?rst conductive medium 12. 

[0062] In the exemplary embodiment illustrated in FIG. 2, 
the second conductive medium 14 includes a plurality of 
strips 94, Which are shoWn as separate from each other, but 
Which may be interconnected. Each of the strips 94 is 
elongated and extends With and/or preferably parallel to the 
extensions 80, 82 of the ?rst conductive medium 12 and 
each strip 94 electrically connects an extension 80 of the 
negative section 70 With an extension 82 of the positive 
section 72. As shoWn, each of the strips 94 overlaps and 
directly contacts one extension 80 of the negative section 70 
and one extension 82 of the positive section. 72. 

[0063] It is also for preferred, but not necessarily required, 
that each of the plurality of strips 94 have substantially the 
same siZe and shape and that the strips 94 be substantially 
uniformly spaced apart from each other. Moreover, it is 
preferable for the strips 94 to have uniform densities com 
pared to each other and throughout each strip 94. In this 
manner, the heater 10 can typically produce a more uniform 
heat intensity along the length and/or Width of the heater 10. 

[0064] The second conductive medium 14 may be formed 
of a variety of materials including metal, plastics or com 
binations thereof. Preferably, the material exhibits relatively 
high positive thermal coef?cient (PTC) as Will be discussed 
further beloW. While it is contemplated that the strips 94 may 
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be formed of different materials, it is preferred that they be 
formed of one material. In a preferred embodiment, the 
second conductive medium 14 is formed of a polymeric 
material, Which may be printed (e.g., screen printed) upon 
the carrier 18. 

[0065] In an exemplary embodiment, the material for the 
second conductive medium 14 may be a polymeric material 
such as a polymer thick ?lm composition sold under the 
tradename PTC CARBON RESISTOR 7282, commercially 
available from DuPont, 1007 Market Street, Wilmington, 
Del. 19898. In such an embodiment, the second conductive 
medium 14 is typically screen printed upon the carrier 18 
such that the medium 14 has a thickness of about 1 microme 
ter to about 1 millimeter, more preferably about 3 microme 
ters to about 10 micrometers and even more preferably about 
6 to about 8 micrometers. Alternate printing methods 
include silk screen printing, ink jet printing or the like. Once 
printed, the conductive medium 14 is typically exposed to 
heat for curing. For example, the carrier 18 and medium 14 
may be placed Within a box oven and cured for about 2 to 
about 30 minutes at a temperature betWeen about 90° C. and 
about 200° C., more preferably about 5 to about 15 minutes 
at a temperature of about 110° C. to about 150° C., still more 
preferably about 10 minutes at temperature of about 130° C. 
As another example, for a belt drier, the carrier and medium 
14 may be exposed to temperatures of about 110° C. to about 
210° C. for about 1 minute to about 20 minutes, more 
preferably temperatures of about 130° C. to about 170° for 
about 2 minutes to about 10 minutes, still more preferably a 
temperature of about 150° C. for about 3 to about 5 minutes. 

[0066] Other conductive mediums used in the above print 
ing methods include aqueous polymers including conductive 
?llers (e.g. conductive metal poWder, metallic oxide, silver, 
copper or otherWise), resistive ?llers (e.g. carbon or other 
Wise), ?lms (e.g. polyurethane, UV curable Polymeric 
dielectric composition, thermosetting resins (e.g. epoxies, 
phenol resins, or the like), or otherWise), ethylene vinyl 
acetate co-polymer resin having black carbon or a combi 
nation thereof. Preferably, the ink is impermeable to light 
and may include one or more of the folloWing binders: 
resin-based acrylic ink, borosilicate lead-glass, thermoset 
ting resins (e.g. epoxy, phenol, melamine resin), or conduc 
tive poWder. 

[0067] The second conductive medium may be applied in 
a variety of patterns alternative to that Which is shoWn. In 
one embodiment, the conductive medium may emulate (e.g. 
extend parallel) the pattern of the ?rst and second base 
portion. Preferably, the conductive medium is at least par 
tially interposed betWeen the extensions of the ?rst and 
second base portions. When provided as strips or otherWise, 
the conductive material may be parallel, angled, skeW, 
perpendicular, serpentine With respect to the extensions of 
the base portions or the base portions themselves. Also the 
pattern of the second conductive medium may be comprised 
of concentric or non-concentric geometric con?gurations, 
e.g. circles, squares, oval, or otherWise. Furthermore, the 
second conductive medium may be randomly or systemati 
cally place betWeen extension of the base portions, or 
betWeen the base portions, and may comprise a plurality of 
strips having cut out portions. The strips of the conductive 
material may also be sectioned or broken into pieces. 

[0068] While preferred material for the ?rst and second 
conductive mediums have been disclosed, it is contemplated 
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that other materials may be employed as layers or otherwise 
for providing part or all of the ?rst and second conductive 
mediums. Examples of these materials include: foil tape, 
transfer paper, strips sheets, sleeves, strands of electrically 
conductive thread, Wire, deposited metal, plated material, 
seWn material or otherWise. Other materials include: metals 

(e. g. aluminum, chromium, nichrome, or otherWise), carbon, 
?lm, foam (either thermally or non thermally conductive) 
(e.g. Comfortem® by foam international), electrically con 
ductive Woven fabric having a conductive coating such as 
silver, polymeric material (applied as a ?lm or printed, 
discussed more beloW). 

[0069] The heater 10 of the present invention also typi 
cally includes one or more (eg a pair of) electrical con 
nections 100, 102. Preferably, each of the connections 100, 
102 is respectively in electric communication With one of 
the base portions 74, 76 of the negative and positive sections 
70, 72. 

[0070] It shall be understood by those skilled in the art that 
a variety of electrical connections may be employed. In the 
particular embodiment of FIG. 2, each of the electrical 
connections 100, 102 includes a Wire 104 (e.g., a coated 
copper conductive Wire) having an end 106 that is attached 
(e.g. soldered) to a foil patch 108 (e.g., of electrically 
conductive tape) and the patch 108 With the end 106 is 
attached (e.g., adhered) to one of the base portions 74, 76. 
In an alternative exemplary embodiment, and referring to 
FIG. 2A, an electrical connection 110 is employed Wherein 
a member 112 includes a rivet 114 connected to one of the 
base portions 74 and an eyelet 116 connected to a Wire 120. 

[0071] Advantageously, the heater of the present invention 
may be formed With only one or tWo electrical connections 
for providing a current through the base portions, the exten 
sion, the second conductive medium (eg the strips) or a 
combination thereof. Of course, additional connections may 
be used if desired or needed. As an added value, the heater 
10 can be formed With the entirety of the ?rst and second 
conductors supported by the single carrier 18 Without requir 
ing additional layers for supporting the conductors. Of 
course, additional layers may be used if needed or desired. 

[0072] The electrical connections may be located on the 
same side of the carrier. Alternatively, the electrical connec 
tions may be located on opposite or adjacent sides of the 
carrier. Also, the electrical connections may be diagonally 
opposite each other on the carrier. Thus, the electrical 
connections may be situated such that the summation of the 
electrical paths betWeen adjacent portions of the extension 
are substantially equivalent or substantially non equivalent. 

[0073] The electrical connections may be integrated into a 
single unit, having both positive and negative leads, or may 
be separated into tWo or more connections. Furthermore, the 
electrical connections may be integrated into a single exten 
sion or “tail”, or multiple “tails”, used to electrically connect 
the heater to a poWer or energy source (eg a battery). 

[0074] The heater of the present invention may be capable 
of operating at one or multiple heat outputs. Various tech 
niques may be used for producing multiple heat outputs. For 
example, tWo or more circuits may be con?gured to operate 
at different output levels and may be disposed or printed on 
one, tWo or more carriers. Alternatively, referring to any of 
the embodiments contained herein, tWo or more sets of 
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electrical connections could deliver different energy levels 
(e.g. voltages) to one, tWo or more circuits printed onto one, 
tWo or more carriers. Moreover, one, tWo or more electrical 
connections may be con?gured for delivering different out 
put levels for delivering different output levels to the above 
con?gured heaters. 

[0075] The present invention may further comprise one or 
more control safety features including: thermostat, control 
module With Negative Temperature Coef?cient (NTC) resis 
tor, Positive Temperature Coef?cient fuse or some other 
temperature sensing device. Also, a Constant Temperature 
Coef?cient (CTC) may be used for eliminating the effect of 
the temperature of the heating element on the amount of heat 
generated by the heating element. The above features can 
alloW the system to shut doWn upon sensing of excessive 
temperatures or a short in the system. 

[0076] Also, the present invention may be con?gured With 
one or more sWitches (eg a latch sWitch or momentary 

sWitch), for applying a current to the heater of the present 
invention. For example, a control module may be used in 
conjunction With a momentary sWitch for turning the heating 
device on and off. Alternatively, a sWitch (eg an on/off 
sWitch) may be used to physically connect and/or disconnect 
a circuit that includes the heater With an energy source. 
Other sWitches that may be used includes a voltage control 
potentiometer, multiple position sWitch for alloWing choice 
of temperature settings (eg high-loW-off), multi-pole 
sWitch or otherWise. 

[0077] The heater of the present invention is electrically 
connected to an energy source to generate a current through 
the heater to produce heat. The energy source may provide 
an alternating current, a direct current, or a combination 
thereof. In an automotive application, preferably the heater 
is electrically connected to an automotive energy supply, 
(eg 12 volt battery). Alternatively, or additionally, the 
heater may be connected to the alternator, control module or 
other electrical components in the vehicle. 

[0078] In any of the discussed embodiments, including 
FIG. 3, an insulation layer 130 may be laminated over the 
conductive mediums 12, 14 of the heater 10. The insulation 
layer 130 may be formed of ?eece, gauZe or the like and may 
be fastened to the carrier 18 via adhesive or otherWise. 

[0079] While FIG. 3 has been illustrated With an insula 
tion layer 130, it is contemplated that the heater 10 may 
advantageously be formed Without any such additional insu 
lation layer 130. Moreover, it is contemplated that the 
insulation layer 130 may be provided by the seat (e.g., as 
part of a trim layer) and that the insulation material may not 
be speci?cally adhered or otherWise attached to the heater 
10. The application of the insulating material is numerous 
and at a minimum includes the methods used beloW in 
applying the protective coating. 

[0080] As another option, the ?rst conductive medium 12, 
the second conductive medium 14 or both may be fully or 
partially covered With a protective coating. In a preferred 
embodiment, the ?rst and second conductive mediums 12, 
14 are coated With a protective dielectric coating formed of 
a polymeric dielectric composition. Preferably, the coating is 
curable (e.g., UV curable), solvent less or a combination 
thereof. The coating may be applied to the conductive 
mediums 12, 14 by several methods such as printing, 



US 2005/0242081 A1 

spraying, rolling, dabbing, brushing, pouring or the like, but 
is preferably screen printed upon the mediums 12, 14. The 
coating may be up to 5 millimeters thick or greater and is 
preferably betWeen about 10 microns and about 4 millime 
ters thick, more preferably betWeen about 100 microns and 
about 3 millimeters thick (e.g., betWeen about 1 to about 1.2 
millimeters thick). In a preferred embodiment, the protective 
layer has electrical, or thermal, insulating characteristics. 

[0081] Materials available for both the insulating layer and 
protective layer include the same materials used for the 
carrier. Additional layers that may be used for the insulating 
and protective layers having di-electric properties include: 
paper, ?lm (e. g. polyurethane, UV curable polymeric dielec 
tric composition, thermosetting resins or otherWise), vinyl 
sheet, ?eece, gauZe, ?exible sheets (e.g. elastomeric, poly 
ester terephthalate, polycarbonates, or otherWise), foam (e.g. 
thermally conductive, non-thermally conductive, polyure 
thane, neoprene, or otherWise), glass or the like. HoWever, a 
protective layer may be conductive in certain layered con 
?gurations. 

[0082] In any of the embodiment of the present invention, 
it is contemplated that an adhesive is disposed on either side 
of the carrier or conductive mediums prior to the heater of 
the present invention being applied to a speci?c article (eg 
a seat cover, mirror or otherWise). It is also contemplated 
that adhesives may be on both sides of the carrier to adhere 
to one or more additional components associated With the 
heater such as a protective layer or otherWise. Also, it is 
contemplated that no adhesives are used in the present 
invention but instead static electricity or some other self 
attachment is used to mount or ?x the heater to a speci?ed 
region of the article. 

[0083] Vehicle Seat and Mirror Applications 

[0084] As previously discussed, the heater 10 of the 
present invention may be integrated into various articles of 
manufacture. Referring speci?cally to FIGS. 4 and 5, as an 
example, the heater 10 is shoWn integrated into a seat 140 of 
a vehicle. The heater 10 of the present invention may be 
located in various portions of an automotive vehicle seat 
such as a support portion, a backrest portion, a shoulder 
support portion or a headrest. The heater may be located 
betWeen the trim of the seat and the foam cushioning of the 
seat. The heater may also be integrated into the trim of the 
seat, the foam cushioning of the seat or both. 

[0085] Referring to FIG. 4, the seat 140 is illustrated With 
the heater 10 of FIG. 2 and 3 positioned in both a seat 
backrest component 142 and a seat support component 144. 
In the embodiment illustrated, each component 142, 144 of 
the seat 140 includes a trim layer 146 and a foam cushion 
148 and each of the heaters 10 is positioned substantially 
betWeen the foam cushion 148 and trim layer 146. Prefer 
ably, each heater 10 is fastened to the seat 140 (e.g., the trim 
layer 146, the cushion 148 or both) for maintaining the 
heater 10 stationary relative to the seat 140. It is also 
contemplated that tape 150 (e.g., tWo-Way tape), as shoWn in 
FIG. 3, or other fasteners or adhesives may be employed to 
fasten the heater 10 to the seat 140 and particularly the foam 
cushion 148. 

[0086] In a highly preferred embodiment shoWn in FIG. 5, 
a central portion 160 of the heater 10 is tied doWn atop a 
foam cushion 162 of a seat With the central portion 160 
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extending at least partially into a cavity 164 (e.g., a trench) 
of the cushion 162. As shoWn, tie strings 170 extend through 
the opening 58 over the top of the central portion 160 of the 
heater 10 to tie the heater 10 doWn. Advantageously, the 
contours 48, 50, 52 of the carrier 18 and the ?rst conductive 
medium 12 curve about foam cushion 162 at the cavity 164 
When the central portion 160 of the heater 10 is extended 
into the cushion 162 thereby relieving stress that might 
otherWise be placed upon the ?rst conductive medium 12 
and particularly the base portions 74, 76 of the ?rst con 
ductive medium 12. Moreover, the opening 58 also serves to 
relieve stress as the central portion 160 of the heater 10 is 
extended into the cushion. While the contours 48, 50, 52 and 
opening 58 have been employed for relieving stress during 
application to a foam cushion 162, it should be understood 
that the contours 48, 50, 52 and opening 58 may also assist 
in relieving stress Wherever the heater 10 curves about an 
object to Which it is applied. 

[0087] In one alternate embodiment, the present invention 
is integrated With a mirror assembly. In such an embodiment, 
the shape of the heater, carrier or both is likely to change to 
the corresponding shape of the mirror assembly. An example 
of such an embodiment is shoWn in FIG. 6, Wherein the 
heater 10 is con?gured With a carrier 18, a ?rst conductive 
medium 12 and a second conductive medium 14 con?gured 
in a manner similar for those previously discussed. 

[0088] The ?rst conductive medium 12 is preferably con 
?gured With a ?rst base portion 74 and a second base portion 
76 having associated ?rst and second oppositely charged 
electrical connectors 100, 102 respectively. Preferably, the 
shape of the ?rst and second base portions 74, 76, the carrier 
18 or both conform to the shape of the mirror 12, backing or 
both. Furthermore, it is contemplated that the ?rst and 
second base portions 74, 76 may have varying Widths as they 
extend along the carrier 14. 

[0089] Extending from the ?rst and second base portions 
74, 76 are a plurality of interdigitted ?rst and second 
extensions 80, 82 having varying lengths (e.g., becoming 
progressively larger or smaller) according to the contours of 
the ?rst and second base portions 74, 76 and the contours of 
the mirror. Preferably the extensions 80, 82 are parallel With 
respect to each other, hoWever, other con?gurations are 
contemplated as disclosed herein. Also, other patterns are 
contemplated as disclosed herein. 

[0090] Preferably, each of the sections 70, 72 respectively 
includes a base portion 74, 76 and a plurality of extensions 
80, 82 extending outWardly from the base portions 74, 76. 
As shoWn, the plurality of extensions 80 of one section 70 
are spaced apart from the plurality of extensions 82 of the 
other section 72. Moreover, the plurality of extensions 80 of 
the negative section 70 are spaced apart from each other and 
the plurality of extensions 82 of the positive section 72 are 
also spaced apart from each other. 

[0091] Alternatively in another embodiment, referring to 
FIG. 7, the heater 10 of the present invention may be applied 
to, or incorporated With, a mirror assembly 180 (eg side 
mirror, rear vieW mirror, or the like). The mirror assembly 
180 is typically con?gured With a mirror 182, a mirror 
backing 184 and a housing 186, although each component is 
not necessarily required. In the illustrated embodiment, the 
heater 10 includes a carrier 18 that is attached to the mirror 
182, the backing 184 or both. Alternatively, hoWever, it is 
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contemplated that the mirror 182 or backing 184 may be the 
carrier for the conductive mediums of the heater 10. 

[0092] The carrier 18 may be applied to (eg attached to) 
the mirror 182, the backing 184 or both using a variety of 
techniques. In one embodiment, the attachment of the heater 
10 to the mirror 182 or backing 184 may be accomplished 
With adhesives, fasteners, combinations thereof or the like. 
Alternatively, the heater 10 may be attached Without the use 
of adhesives or fasteners. For example, the heater 10 may be 
statically adhered to the mirror 182 or backing 184. As 
another alternative, the carrier 18 may be composed of a 
material having adhesive characteristics for adhering the 
heater 10 to the mirror assembly 180. 

[0093] Alternatively or additionally, it is contemplated 
that the mirror assembly may be con?gured for securing the 
heater 10 to itself. For example, the mirror 182, the backing 
184 or both may include one or more recesses for receiving 
and securing the heater 10 thereto. As another example, the 
heater 10 may be sandWiched and secured betWeen the 
mirror 182 and the backing 184. Moreover, the mirror 
assembly 180 may be con?gured With integral fasteners (e.g. 
snap-?ts) for securing the heater 10. 

[0094] In addition to the ?rst conductive medium 12 and 
the second conductive medium 14, the electrical connectors 
100, 102 may be directly attached to the mirror 182, the 
backing 184 or both. Advantageously, any portion of the 
heater 10 not disposed or incorporated on a portion of the 
mirror assembly 180, may be adhered or fastened to the 
mirror assembly 180 using any of the techniques described 
herein. For example, the mirror 182 or backing 184 may be 
coated With the second conductive medium 14 While the ?rst 
conductive 12 medium may be placed over the second 
conductive 14 according to a different technique. Further, it 
is contemplated that the mirror 182 contacts either the ?rst 
conductive medium, the second conductive medium or both. 
Optionally hoWever, one or more additional layers (e.g. 
insulating, protective, otherWise or a combination thereof) as 
described herein may be place over the ?rst conductive 
medium 12 as desired. 

[0095] In operation, the heater 10 can operate to heat the 
mirror 182 in substantially the same manner as the heater 
can be used to heat a seat. Advantageously, the heater can 
assist in removing Water in the form of condensation, frost 
or otherWise from the mirror 182. 

[0096] Operation 
[0097] In operation, and referring to FIGS. 2 and 4 one 
electrical connection 102 is connected to a positive terminal 
of an electrical poWer source (not shoWn) and the other 
connection 100 is connected to a negative terminal of the 
electrical poWer source. In turn, When the poWer source 
provides electrical energy to the heater 10, an electrical 
current ?oWs from one electrical connection 100 to the base 
portion 74 of the negative section 70 of the ?rst conductive 
medium 12. The electricity then ?oWs to the extensions 80 
of the negative section 70 and through the strips 94 of the 
second conductive medium 14 to the extensions 82 of the 
positive section 72 of the ?rst conductive medium 12. 
Thereafter, the electricity ?oWs to and through the base 
portion 76 of the positive section 72 of the ?rst conductive 
medium 12 and out of the heater 10 through the electrical 
connection 102. Due to the resistance of the second con 
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ductive medium 14, the strips 94 elevate in temperature 
thereby heating the seat 10, and particularly the trim 146 of 
the seat 140. Advantageously, the strips 94 of the second 
conductive medium 14 exhibit positive thermal coef?cient 
characteriZation such that the strips 94 are self-limiting With 
regard to hoW Warm they Will become. More speci?cally, for 
a particular voltage applied to the second conductive 
medium 14, the resistance of the second conductive medium 
14 Will rise, Which in turn, causes the current ?oWing 
through the second conductive medium 14 to become loWer 
until an equilibrium is attained. As Will be recogniZed by the 
skilled artisan, various variables such as the voltage applied 
to the heater, the composition of the second conductive 
medium 14, the siZe and con?guration of the second con 
ductive medium 14 and others may be varied such that the 
equilibrium for the medium 14 is achieved at desired heat 
output. It is also contemplated that, after use, the resistance 
of the second conductive medium may shift (e.g., upWardly 
shift) betWeen about 15% and about 25%. If such is the case, 
it is typically desirable to design the con?guration of the 
second conductive medium to account for the shift While 
still producing the preferred heat output. 

[0098] In preferred embodiments, the distance betWeen 
the positive section of the ?rst conductive medium and the 
negative section of the ?rst conductive medium (i.e., the 
distance that the second conductive medium spans to inter 
connect the sections) may be set to assist in controlling the 
temperature of the second conductive medium, the heater or 
both during operation. In the preferred illustrated embodi 
ment, the extensions 82 of the positive section 72 are 
typically separated from the extensions 80 of the negative 
section 70 by a distance of about 0.5 millimeter to about 1 
centimeter, more preferably about 1.5 millimeters to about 5 
millimeters, still more preferably about 3 millimeters. Also 
in the preferred embodiment, the second conductive medium 
14, the heater 10 or both reach a temperature betWeen about 
00° C. and about 100° C., more preferably betWeen about 
25° C. and about 80° C., still more preferably betWeen about 
50° C. and about 70° C. 

[0099] In addition to the previous embodiments, it is also 
contemplated Within the scope of the present invention that 
the heater can include a ?rst conductive medium having at 
least three sections, Which are interposed by a second 
conductive medium. In such an embodiment all three sec 
tions of the ?rst conductive medium can be electrically 
connected through the second conductive medium thereby 
providing the ability to form multiple heating circuits. For 
example, one or more circuits may be created betWeen a ?rst 
and second section, the ?rst and third sections, the second 
and third section or betWeen all three sections. Also, With the 
use of a ?rst conductive medium having at least three 
sections, numerous circuits may be selectively generated 
betWeen any tWo sections having an interposed second 
conductive medium. As such, preferred heating regions may 
be generated. 

[0100] In this alternate con?guration, one section of the 
?rst conductive medium is connected to a ?rst or positive 
terminal and another section is connected to a second or 
negative terminal of a poWer supply for forming a ?rst 
heating circuit. By connecting yet another section of the ?rst 
conductive medium to the positive or negative terminal of a 
poWer supply, a second heating circuit may be generated 



US 2005/0242081 A1 

between this section and any other section (e.g., the afore 
mentioned sections or additional sections) connected to an 
oppositely charged terminal. 

[0101] Advantageously, a sWitching device, as disclosed 
herein, may be used for selectively and electrically connect 
ing the sections of the ?rst conductive medium to the 
positive or negative terminal of a poWer supply. Moreover, 
it should be understood that the materials discussed for the 
carrier, the ?rst and second conductive mediums may also be 
appropriately employed in the following embodiments and 
may be applied as previously discussed. It is also contem 
plated that the folloWing embodiments may include an 
insulation layer that may be formed of the same materials 
and applied to the carrier, the conductive medium or a 
combination thereof as described in the previous embodi 
ments. Examples of these types of con?gurations are dis 
closed in US. patent application Ser. No. 10/715,160, ?led 
Nov. 17, 2003, titled Heater for an Automotive Vehicle and 
Method of Forming Same, Which is expressly incorporated 
herein by reference for all purposes. 

[0102] Under various circumstances, but particularly 
When a vehicle seat is ventilated, it can be desirable for the 
heater to be breathable. As used herein, the term breathable 
means that the heater alloWs ?uid (e.g., air) to How through 
it (e.g., through the carrier of the heater). The heater may be 
made breathable by using a ?uid permeable carrier such as 
a substrate formed of multiple strands of material that are 
combined (e.g., Woven together) to form a fabric panel. 
Exemplary materials for the strands can include natural 
?bers, synthetic ?bers, polymeric strands (e.g., polyamide 
strands, polyester strands, combinations thereof or the like). 

[0103] When a carrier is formed of a substantially ?uid 
(e.g., air) impermeable material, a plurality of openings 
(e.g., at least 2, 4, 10, 20, 50 or more openings) may be 
formed in the carrier to make the heater, the carrier or both 
breathable. The openings may be through-holes, slots, slits, 
combinations thereof or the like and may be shaped and 
siZed as needed to provide the desired amount of breathabil 
ity and can additionally increase ?exibility. Such openings 
may be formed in any of the substrates mentioned herein for 
carriers and may be formed by cutting, punching, slicing, 
drilling, combinations thereof or the like. Alternatively, the 
carrier may be formed (e.g., molded) according to a process 
that automatically creates the opening in the carrier. For 
example, a liquid polymeric material may be shaped in a 
mold having multiple protrusions such that the polymeric 
material upon solidifying forms a carrier With multiple 
openings corresponding to the multiple protrusions. Gener 
ally, openings in the heater may extend through the carrier 
only or may extend through the carrier and any of the other 
portions of the heater including, but not limited to, the 
conductive mediums, the sections, the base portions, the 
extensions, the strips, combinations thereof or the like. 

[0104] Referring to FIG. 10, there is illustrated one exem 
plary breathable heater 400 formed in accordance With an 
aspect of the present invention. As can be seen, the heater 
400 includes a carrier 402 With a ?rst conductive medium 
406 and a second conductive medium 408 disposed thereon. 
The ?rst conductive medium 406 is comprised of a ?rst 
section 412 and a second section 414 Which are spatially 
separated from each other, but electrically interconnected by 
the second conductive medium 408. 
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[0105] In the particular embodiment illustrated, the ?rst 
section 412 and second section 414 each respectively 
include a base portion 420, 422 and multiple extensions 426, 
428 extending from the base portions 420, 422. As shoWn, 
the extensions 426 of the ?rst section 412 are interdigitated 
With the extensions 428 of the second section 414. Also, as 
shoWn, the second conductive medium 408 is divided into a 
plurality of masses shoWn as strips 432. Preferably, although 
not required, the extensions 426, 428 and the strips 432 
extend substantially parallel to each other. 

[0106] In the embodiment shoWn, the extensions 426, 428, 
are divided into sets 436 (e.g., at least 2, 4, 8, 10 or more 
sets), Which are specially separated from each other. Each of 
the sets includes at least one extension 426 of the ?rst 
section 412, at least one extension 428 of the second section 
414 and at least one mass or strip 432 of the second 
conductive medium 408. Preferably, the at least one strip 
432 electrically interconnects (e.g., physically overlaps) the 
at least one extension 426 of the ?rst section 412 and the at 
least one extension 428 of the second section 414 for each 
set 436. As can be seen, each set 436 is separated from an 
adjacent set 436 by an open space 440. In other Words, each 
set 436 creates a substantially covered strip 444 of surface 
area of the carrier 402 and each covered strip 444 of surface 
area of the carrier 402 is separated by an uncovered strip 448 
of surface area of the carrier 402. Preferably, although not 
required, the uncovered strips 448 are substantially parallel 
to the covered strips 444 and each of the strips 444, 448 
extends from adjacent one base portion 420 to adjacent the 
other base portion 422. 

[0107] The heater 400 also includes openings, Which in 
the embodiment illustrated, include one or more sets (e.g., at 
least 2, 4, 8, 10 or more sets) of ?rst openings 452 and one 
or more (e.g., at least 2, 4, 8, 10 or more sets) sets of second 
openings 454. The ?rst openings 452 extend entirely through 
the carrier 402 and particularly through the uncovered strips 
448 of surface area of the carrier 402. The second openings 
454 also extend entirely through the carrier 402 and par 
ticularly through the covered strips 444 of surface area of the 
carrier 402. The second openings 454 also extend through 
the strips 432 of the second conductive medium 408. 

[0108] While the ?rst openings 452 and second openings 
454 of the heater 400 are shoWn as extending through 
particular portions of the heater 400, it should be under 
stood, as previously suggested, that the openings may addi 
tionally or alternatively through any chosen portion of a 
heater formed in accordance With the present invention. It 
should further be understood that such opening may extend 
through any of the heaters discussed or described herein. 
Furthermore, if the heater includes an insulation layer dis 
posed over the ?rst and second conductive medium, the 
openings can extend through that insulation or protective 
layer as Well. 

[0109] It should be understood that any of the heater 
designs disclosed herein may made breathable by forming 
openings in the heaters and/or by otherWise modifying the 
heaters as described above and With respect to FIG. 10. 
Advantageously, the breathable heaters can be employed in 
conjunction With seat ventilation systems such as those 
described in the folloWing U.S. patent applications: Ser. No. 
10/434,890, titled Automotive Vehicle Seat Insert, ?led May 
9, 2003, and Ser. No. 10/463,052, titled Automotive Vehicle 
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Seating Comfort System, ?led Jun. 17, 2003, both of Which 
are incorporated herein by reference for all purposes. Thus, 
it is contemplated that the heaters and particularly the 
breathable heaters of the present invention may be employed 
in conjunction With a seat insert that is designed to move air 
through a seat cover of a vehicle seat. It is also contemplated 
that the heaters can overlay a seat cushion that includes an 
opening therethrough Wherein an air mover (e.g. bloWer) or 
thermoelectric air mover moves air through the opening to, 
in turn, move air through a seat cover. Accordingly these 
ventilation systems can move air through the heaters, the 
heat assemblies, the carriers or a combination thereof for the 
present invention. 

[0110] In another additional or alternative embodiment of 
the present invention, it is contemplated that any of the 
heaters discussed herein may be adapted to include slits 
extending across a substantial portion of a length, Width, 
other dimension or combinations thereof of the substrate or 
carrier of the heater. Advantageously, When employed in 
vehicle seats, such slits can provide the heater With increased 
?exibility and can relieve stresses or strains that might 
otherWise be placed upon the conductive materials of the 
heater. Typically such slits extend only through the carrier or 
the heaters, although they can extend through the conductive 
materials. It is also typical for such slits to extend through 
portions of the carrier that are not covered or coated by any 
of the conductive materials, although not required. 

[0111] Referring to FIG. 9, the heater 400 of FIG. 8 has 
been modi?ed to include slits 462 extending across a sub 
stantial portion (e.g., 30%, 60%, 70% or greater) of a 
dimension (e.g., a Width) of the heater 400. It should be 
understood that the slits can extend substantially continu 
ously across the dimension of the heater or can extend 
intermittently (e.g., as a group of separate slits) extending 
across the dimension. As shoWn, the slits 462 extend through 
the carrier 402 and extend continuously across the Width at, 
through or along the uncovered strips 448. The strips 462 are 
also shoWn as extending substantially parallel to the exten 
sions 426, 428, the strips 444 or a combination thereof. 

[0112] It Will be understood that the components of the 
heater 400 of FIGS. 8 and 9 including, Without limitation, 
the ?rst conductive medium 406, the second conductive 
medium 408, the extensions 426, 428, the base portions 420, 
422, the carrier 402, the connections or other components 
may be formed of any of the materials discussed above With 
respect to such components in other heater embodiments. 

[0113] In yet another additional or alternative embodi 
ment, it is contemplated that the heater may include a 
resistive element in series or in parallel With a heater for 
assisting in controlling the How of electrical current through 
the heater. According to this alternative embodiment, it is 
contemplated that the resistive element may be provided in 
a variety of con?gurations. HoWever, in one preferred 
embodiment, the resistive element is provided as a control 
element (e.g., a control heater) that is disposed upon the 
carrier in a manner similar to a main heater. 

[0114] Referring to FIG. 11, there is illustrated a heater 
assembly 450 With a control heater 452 and a main heater 
454 disposed upon a carrier 456. In the particular embodi 
ment shoWn, the main heater 454 is located on a body 
portion 460 of the carrier 456 and the control heater 452 is 
disposed upon an extension 462 of the carrier 456 Wherein 
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the extension 462 extends aWay from the body portion 460. 
Although not required, the control heater 452 typically 
covers less surface area of the carrier 456 than the main 
heater 454. In a preferred embodiment, the control heater 
452 covers a surface area that is less than half, more 
preferably less than a quarter and still more preferably less 
than an eighth of a surface area covered by the main heater 
454. 

[0115] Both the control heater 452 and the main heater 454 
respectively include ?rst conductive mediums 468, 470 and 
second conductive mediums 474, 478. The ?rst conductive 
mediums 468, 470 are respectively comprised of ?rst sec 
tions 482, 484 and second sections 488, 490 Which are 
spatially separated from each other, but electrically inter 
connected by the second conductive mediums 474, 478. 

[0116] In the particular embodiment illustrated, the ?rst 
sections 482, 484 and second sections 488, 490 respectively 
include base portions 500 and multiple extensions 502 
extending from the base portions 500. As shoWn, the exten 
sions 502 of the ?rst sections 482, 484 are interdigitated With 
the extensions 502 of the second sections 488, 490. Also, as 
shoWn, the second conductive mediums 474, 478 are each 
divided into a plurality of masses shoWn as strips 506. 
Preferably, although not required, the extensions 502 and the 
strips 506 extend substantially parallel to each other. 

[0117] The heater assembly 450 also includes at least tWo 
electrical connections 510, 512, Which are electrically con 
nected to an electrical poWer source (e.g., a car battery). As 
shoWn, one connection 510 is negative (e.g., connects to a 
negative terminal of the poWer source) and the other con 
nection 512 is positive (e.g., connects to a positive terminal 
of the poWer source). Also, as shoWn, the 

[0118] The heater assembly 450 also includes at least one 
connector 520 electrically connecting the ?rst conductive 
medium 468 of the control heater 452 to the ?rst conductive 
medium 470 of the main heater 454. In the particular 
embodiment shoWn, the connector 520 is an elongated buss 
bar that extends from the base portion 500 of the second 
section 488 of the control heater 452 to the base portion 500 
of the ?rst section 490 of the main heater 454. In the 
embodiment shoWn, the connector 520 is formed of that 
same material as the ?rst conductive medium of the control 
heater 452, the main heater 454 or both. It is contemplated, 
hoWever, that the connector 520 may connect various dif 
ferent components of the heater assembly 450 and may be 
formed of a variety of material such as electrical Wires and 
electrical connections. 

[0119] It Will be understood that the components of the 
heater assembly 450 of FIG. 11 including, Without limita 
tion, the ?rst conductive mediums 468, 470, the second 
conductive mediums 474, 478, the extensions 502, the base 
portions 500, the carrier 456, the connections 510, 512 or 
other components may be formed of any of the materials 
discussed above With respect to such components in other 
heater embodiments. 

[0120] In operation, electrical current preferably ?oWs to 
and through the ?rst electrical connection 510, the control 
heater 452 then the connector 520, then the main heater 454 
and then the second electrical connection 512. In the control 
heater 452 shoWn, the electrical current ?oWs from the base 
portion 500 of the ?rst section 482 to the extensions 502 of 








